The knowledge gained during the last 15 years through the experimental investigation of cancer has revolutionized our outlook on the general problem of the etiology of cancer to such an extent that new lines of attack on the more specific problem of can- (see Fig. 1 ). As a (Reproduced by courtesy of the Metropolitan Life Insurance Co.) result of this characteristic age incidence we find that in countries where accurate cancer mortality statistics are available one-half of the total mor- YALE JOURNAL OF BIOLOGY AND MEDICINE, VOL. 14, NO. 2. tality from cancer falls on people aged 60 years or more, although this group of old people constitutes only a small fraction of the total population. This phenomenon was formerly attributed to the senility of the tissues, supposedly favoring the sudden development of the unrestricted rapid growth of cancerous cells. As a result of this conception the attention of pathologists was at first focussed on the study of the malignant cell. The problem of the etiology of cancer was then confined to an explanation of the unrestricted growth of the cancer cell. Since it was proved conclusively by the early work on the transplantation of spontaneous tumors in animals that this unrestricted growth was due to a change lying entirely within the cell, and was not brought about by growth stimuli acting on the cancer cell from without, the solution of the cancer problem seemed to be restricted to an explanation of this intracellular change. And since it seemed justifiable to assume that this intracellular change, which takes place when a normal cell is transformed into a malignant one, is the same in whatever tissue or organ it occurs, cancer appeared to be, from the etiological point of view, a single disease and the nature of this intracellular change was spoken of as "the cause of cancer." Various lines of attack on the nature of this intracellular change have been followed, but the problem still awaits a solution. What has completely changed the aspect of the cancer problem and opened up new ways and means of attacking it is the recognition of the facts that cancer does not arrive suddenly and that the intracellular change represents only one aspect of the problem.
When it became possible to produce cancer experimentally by a variety of carcinogenic agents it was found that cancer can be induced as readily in a young organism as in an old one. The senility of an organism cannot, therefore, account for the characteristic age incidence of the disease. The explanation must be sought elsewhere. It lies in the fact that the intracellular change represents the culmination of a process which occupies a long period of time and in the course of which the tissue subjected to a carcinogenic agent undergoes pathological changes involving, among other things, increased cell division. Up to a point these changes remain reversible, that is to say, the tissue can return to the normal when the carcinogenic agent is withdrawn. But when it is allowed to continue its action, the altered tissue passes into a condition where a few cells within this altered area undergo, sooner or later, the irreversible intracellular change which transforms them into malignant cells. Cancer is therefore a disease which appears not suddenly in a normal tissue but in the train of pathological tissue alterations which have persisted for some considerable time-the so-called "precancerous condition." The carcinogenic agents do not, however, produce their effects equally in different individual animals. Their effects are conditioned by a factor residing within the organism of the animal to which they are applied. This host factor is called "susceptibility."
Proximate and remote causes of cancer
The etiology of cancer, as we see it now, exhibits two distinct phases:-a long preparatory phase during which carcinogenic agents acting on a tissue induce pathological changes in an area of that tissue as a whole, and a short second phase in which a small number of the cells of this altered tissue undergo the intracellular change which confers upon them the property of autonomous infiltrative growth and transforms them into malignant cells. This intracellular change is irreversible. If it has once occurred in a small number of cells it persists within these cells even when the carcinogenic agents are withdrawn, and one may say that a new race of cells has been created within the individual organism. It is, therefore, no longer possible to speak of "the cause of cancer." We have to qualify that term by referring to the nature of this irreversible intracellular change as "the proximate cause of cancer." But since it is now clear that the appearance of cancer in a given tissue has its origin most frequently, if not always, in a pre-existent pathological change in that tissue, brought about in a specific manner by carcinogenic agents acting on a susceptible organism, we must take account of this remote origin of cancer by distinguishing the "remote causes of cancer" from the problem of the "proximate cause of cancer." Eventually, when more is known about the nature of the intracellular change, we shall be able to understand the connection between these two problems. At present they have to be treated as two separate and distinct problems requiring a different technical approach and involving different biological conceptions. The experimental study of the remote causes of cancer has made it possible to interpret a number of hitherto obscure features concerning the origin of cancer in man and to open up ways and means by which this problem can be attacked in the human subject.
This lecture is restricted to a discussion of the remote causes of cancer, which may be divided conveniently into three groups:
1. The carcinogenic agents 2. The precancerous conditions 3. The host factor of susceptibility
Carcinogenic agents
These fall into two groups so far as chemical substances are concerned: (1) Substances foreign to the physiological economy of the body and not formed by it normally, and (2) substances formed by the body and possessing definite physiological functions. Examples of the first group are tar, dibenzanthracene, benzpyrene, and methylcholanthrene. These substances are carcinogenic for the skin when applied to it, a tissue exposed to agencies coming from without. When injected subcutaneously, they are also carcinogenic for connective tissue, a tissue not exposed to extraneous agencies. They produce cancer locally at the site of their application. They may also produce cancer remotely in the lungs, either when applied to the skin or when injected subcutaneously. To this group belong also a number of organic dyestuffs, such as butter yellow, which when ingested with the food are specifically carcinogenic for one organ, the liver.
In contrast to this group is the group of carcinogenic hormones, such as the estrogens. They are formed in the body and fulfill definite physiological functions. They may be either the actual hormones normally present or organic substances having a different chemical constitution but possessing the same physiological properties. They are specifically carcinogenic for a group of organs not exposed to agencies coming from without but influenced physiologically by these hormones, particularly for the mamma, also the uterus, the prostate, and the thymus.
All of these carcinogenic agents have in common the fact that a quantitative relationship exists between the amount of the agent applied and the efficacy of their carcinogenic action, and further, the fact that their application has to extend over a considerable period of time before the carcinogenic effect manifests itself. This leads directly to a consideration of the second item on our list.
The precancerous condition During the prolonged period of induction necessary for a carcinogenic agent to elicit a carcinogenic effect the tissue on which these agents act undergoes a pathological change and it is in this altered tissue that eventually malignancy develops in a sharply circumscribed area. In the two tissues in which experimental carcinogenesis has been studied most extensively-the skin and the mamma -this alteration consists, so far as the epithelium is concerned, in a marked hyperplasia, which in the skin is visible to the naked eye in the form of papillomata. But it must not be assumed from this that every form of hyperplasia is a precancerous condition or that a papilloma must necessarily develop into a carcinoma. There are, as we shall see, in man certain atrophic conditions of the gastric or esophageal mucous membrane which have been recognized as precancerous.
The -host factor of susceptibility Where carcinogenic agents are applied to animals of mixed strains, i.e., strains which have not been inbred, they do not produce their carcinogenic effect uniformly; in some animals cancer appears earlier than in others and in some animals cancer does not appear at all. These differences become even more marked when agents carcinogenic for the mamma are applied to inbred strains differing in their spontaneous incidence of mammary cancer. A carcinogenic agent, such as the ovarian follicular hormone, which produces 100 per cent of mammary cancer in one particular strain may produce no carcinogenic effect at all in another strain. There is, therefore, a factor residing in the host which determines the efficacy of a carcinogenic agent. This factor is designated by the term susceptibility. The relationship between the two factors, susceptibility and carcinogenic agent, can be expressed crudely by a simple equation of two variables X and Y and a constant C: XXY=C In such an equation the one variable increases as the other diminishes. If X represents the carcinogenic stimulus, Y the susceptibility, and the constant C the carcinogenic effect, the equation expresses the fact that cancer can arise in an organism either with a high susceptibility and a weak carcinogenic stimulus or with a low susceptibility and a strong carcinogenic stimulus. The equation reads therefore:
Carcinogenic Stimulus X Susceptibility = Carcinogenic Effect.
There is yet a third variable which enters into the etiology of cancer, the factor of time. A considerable period of time is necessary for a carcinogenic agent to induce cancer even in a susceptible animal, and this prolonged period varies inversely with the strength of the carcinogenic stimulus and with the degree of susceptibility. It is shortest when a strong stimulus is applied to a highly susceptible animal, and it is very long when the two other variable factors have low values. This can be expressed by the equation: Time (Carcinogenic Stimulus X Susceptibility) = Carcinogenic Effect.
Applied to human cancer this means that the appearance of cancer at an early age indicates a strong carcinogenic stimulus or a high degree of susceptibility. We shall see presently that in the human subject for certain organs such as the mamma and the uterus a high degree of susceptibility exists among the close relatives of patients who have suffered from cancer of these organs and that this susceptibility is restricted to the mamma for relatives of patients with mammary cancer and to the uterus for relatives of patients with a uterine cancer. It is in accordance with the equation given above that in these relatives cancer appears in the mamma or uterus respectively at an earlier age than in the rest of the population. In the experimental production of mammary cancer these three factors are now so completely controlled that it is possible to predict with a reasonable degree of certainty what the effect of a known amount of a chemically pure hormone will be in the males of an inbred strain with a known spontaneous incidence of mammary cancer. It is possible also to predict that the period of induction of mammary cancer by a known amount of the follicular hormone will be shorter if it is applied to a strain with a high degree than if it is applied to a strain with a low degree of susceptibility, and further that for one and the same strain it will be shorter the larger the amount of follicular hormone applied.
Hereditary factors in canmer From this necessarily brief summary it is clear that cancer is a multiplicity of diseases when considered from the viewpoint of its remote causes. A substance carcinogenic for one tissue is not necessarily carcinogenic for a number of other tissues. An individual having a high susceptibility for cancer in one organ does not show this high susceptibility in other organs. The mistake we have made in the past was to generalize about cancer as though it were a single disease. A striking example of such an error is the statement that blondes are more susceptible to cancer than are brunettes. Actually this statement has been made with reference to the induction by light of skin cancer, where there is a difference in the protective pigmentation of the skin to account for it. But there is no evidence that the cancer incidence in other organs is related to this difference in hair color.
Investigations on the influence of the hereditary factors of susceptibility on the etiology of human cancer show that such factors exist, but that the cancer incidence for different organs is governed by different hereditary factors. Although some investigations failed to show a striking difference, C. C. Little, using the more reliable material of family history records collected by the Eugenic Record Office of the Carnegie Institution in Washington, found a striking excess of the total cancer incidence in the offspring of a cancerous father and a non-cancerous mother or of a non-cancerous father and a cancerous mother. An interesting difference between these two groups is that in the offspring of a cancerous father the males, and in the offspring of a cancerous mother the females show the highest excess over the normal incidence of cancer.
In this investigation cases of cancer of different organs were grouped together. In two later investigations carried out independently by Wassink in Amsterdam and by Waaler in Norway the material collected by them was further analyzed according to the organ incidence. It thus became possible to determine whether the near relatives of persons with cancer of one organ e.g., the mammashow cancer of the mamma more frequently than cancer of other organs and also more frequently than does the rest of the population. Their results show that the incidence of cancer of the mamma is much higher among relatives of women who had suffered from breast cancer than among the relatives of women who had suffered from cancer of other organs. It was also much higher than in the rest of the population. Similarly, uterine cancer has an exceptionally high incidence among relatives of women who have suffered from cancer of the uterus. For the stomach there is also evidence of a hereditary etiological factor if the family history is restricted to relatives who have suffered from this disease, but the incidence of gastric cancer is not determined to the same high degree by this hereditary factor as is cancer of the mamma or of the uterus. Then there are organs such as the skin where the influence of a hereditary factor on the incidence of cancer is small. These relationships observed in the human subject harmonize remarkably well with those arrived at from the experimental side. For organs, such as mamma and uterus, which are subject to carcinogenic agents formed by the body-we may call them "endogenous carcinogens"-the incidence of cancer is governed largely by the factor of susceptibility in the human subject as in animals.
In discussing the experimental basis of our knowledge of the interrelationship of carcinogens and susceptibility, a third factortime-was mentioned. It was shown that the development of cancer at an early age is correlated with either a high degree of susceptibility or a strong carcinogenic stimulus, or with both. It is, therefore, of interest to find that for such organs as the mamma and uterus cancer appears on the average at an earlier age in those individuals with a family history of cancer in the homotype organ (that is to say, cancer of the mamma or of the uterus) than in individuals without such a family history. This gives a useful hint for the selection of individuals most likely to reveal conditions responsible for a high degree of susceptibility. This will be referred to later.
Social cancer Another statistical investigation, carried out 15 years ago by Stevenson, has shown that for organs exposed to carcinogenic agents coming from without, "exogenous carcinogens," the incidence of cancer is determined largely by the presence or absence of the exogenous carcinogens. This is clearly demonstrated by occupational cancers. Cancer of the scrotal skin is rare among the general population, but relatively frequent among mule-spinners and chimney-sweeps. In these occupations the carcinogen induces scrotal cancer. But it does so only in a fraction of the individuals exposed to the carcinogenic agent, namely, in those persons with a high susceptibility to skin cancer, and these persons would not have developed scrotal cancer if they had not engaged in those particular occupations. Stevenson's brilliant statistical analysis has demonstrated that this relationship extends far beyond the skin and also beyond occupational cancer. His analysis was carried out on the male population in England which he divided into 5 socal classes.
Studying the cancer incidence for a number of separate organs he found that in the organs exposed to exogenous carcinogens, which in addition to the skin include the digestive tract from the mouth down to and including the stomach, the cancer incidence was highest in the lowest social class and fell with a regular diminution through the other social classes to show the lowest incidence in the highest social class. In the group of organs not exposed to agencies coming from without, a group which includes the lower alimentary tract, the incidence of cancer was approximately equal in the different social classes. These results are important both from theoretical and from practical points of view. They show as a general proposition that the etiological factors concerned in cancer of the upper alimentary tract are quite different from those operative for the lower alimentary tract. Their practical importance lies in the inference that the high incidence of cancer of the upper alimentary tract is related to the mode and habits of life of the lower social classes. This relationship may be called "social cancer." Like occupational cancer, which it resembles etiologically, it should be largely preventable. If the mode and habits of life of the lower social classes could be corrected so as to bring them up to the standard of the higher classes a considerable diminution in the incidence of cancer of the upper alimentary canal could be brought about. It also gives an important clue to the nature of the etiological factors for cancer of these sites.
This important investigation was published 15 years ago and a few years later I showed on the basis of cancer mortality statistics from Bavaria, which happened to contain the data necessary for such an analysis, that the relationship between a low social status and a high incidence of gastric cancer was not peculiar to England but applied also to a continental European country. For the United States there is also statistical evidence for the existence of a relationship between social status and the incidence of cancer, but so far as I know this relationship has been established only for the total incidence of cancer. The accompanying figure (Fig. 2) These considerations rob the etiology of cancer of the stomach of the mystery which has been believed to surround it and they direct attention to factors which are so frequent and familiar that they might be called banal. In most people these insults to the gastric mucous membrane will not go beyond an atrophic gastritis and possibly an ulcer, but in individuals with an inherited susceptibility to gastric cancer eventually they induce cancer. There is so far no convincing statistical evidence that the excessive consumption of alcohol is an important factor in inducing gastric cancer, but Wassink has brought evidence that it is of etiological significance in cancer of the pharynx and esophagus.
A hormonal etiology of cancer of the mamma and of some other organs I have dealt so far with the etiology of cancer in organs exposed to carcinogenic influences coming from without. How does cancer arise in organs not so exposed? It is possible that the cells of such organs may under abnormal conditions produce abnormal metabolites which are carcinogenic for these organs. This is an assumption which is reasonable, but for which there is, as yet, no evidence. But it has been demonstrated experimentally for some of these organs, such as the mamma, the uterus, and the thymus, that substances formed in the body and having hormonal functions may be carcinogenic for these organs. At first sight the fact that a hormone can induce cancer seems startling. But on consideration it solves a difficulty. That cancer can be induced in the exposed sites by the action of carcinogenic agents which play no part in the physiological economy of the organism is easy to understand. The difficulty was to conceive how cancer can arise in organs and tissue not accessible to the action of such carcinogenic agents. The experimentally established fact that a substance formed in the body and circulating in the blood stream is carcinogenic for at least some of these unexposed organs, the mamma, the uterus, the prostate, and the thymus, resolves this difficulty. But it raises at the same time a new problem. If a hormone can act as a carcinogen for a certain organ, why does cancer not develop in every individual? The answer is that its carcinogenic activity is subject to limitations imposed by factors residing in the host. These factors which condition the action of the carcinogenic agent are those which I have mentioned earlier under the term "susceptibility. It has been taken for granted by some authors that susceptibility to cancer resides necessarily within the cells of the organ in which cancer arises. Our investigations show that there are certainly factors outside that organ determining its susceptibility, whereas the existence of such factors intrinsic to the organ has yet to be demon-strated. We found that the carcinogenic activity of the estrogenic hormone of the ovary is conditioned by the functional activity of certain other endocrine organs. There are hormones which act antagonistically to the estrogens: namely, a hormone from the anterior pituitary gland, a hormone from the adrenal medulla, and the male sex hormone. In the female organism the latter is probably supplied by the adrenal cortex. There is another hormone from the adrenal cortex which acts synergistically to the estrogens.
In the mamma, as in the skin, the development of cancer is preceded by a proliferation of the epithelial cells. In the mamma this proliferation is due mainly to an increased secretion of the estrogenic ovarian hormone. But its action is supported on the one hand and checked on the other by hormones from other endocrine organs, so that an endocrine balance is established. If this hormonal balance is disturbed in the direction which enhances the action of the estrogenic hormone and if this disturbance is maintained over a sufficiently prolonged period mammary cancer may develop. A disturbance of the endocrine balance in the opposite direction will inhibit a proliferation of the mammary epithelium and protect against the development of cancer. The conclusion that the development of mammary cancer is associated with the disturbance of an endocrine balance appears to me to be established not only by our own work, but also by that of H. S. N. Greene, of Bagg, and of Woolley, Fekete, and Little in this country and of Lacassagne and of DobrovolskaiaZavadskaia in France. It follows from these considerations that a disturbance of the endocrine balance which leads to mammary cancer can be brought about in a variety of ways. The etiology of mammary cancer in so far as it is due to endocrine disturbances is in itself a complex problem. One must not expect, therefore, that every case of mammary cancer is always associated with one and the same type of endocrine imbalance, or that endocrine disturbances are the only etiological pathway to mammary cancer.
Here, again, important practical applications to cancer in man suggest themselves. A family history of mammary or uterine cancer should be recognized as an important factor in the etiology of cancer of these two organs and, therefore, as a valuable aid in the early diagnosis of these two forms of cancer. Furthermore, these results open up a new field for clinical and pathological investigations in cases with such a family history. It seems likely from the investigations on animals that in such patients cancer of one breast, though treated successfully, may be followed by cancer of the other breast more frequently than in patients without such a family history. It also seems probable that in such cases the inherited susceptibility to cancer of the mamma or uterus is associated with endocrine abnormalities which, though too slight to manifest themselves as a clearcut disease, may nevertheless be recognizable by careful clinical investigations when carried out by experienced endocrinologists on a large number of such patients, and by a thorough examination of the endocrine organs at autopsies. For reasons which have been given earlier in this lecture, such abnormalities are most likely to be found in young women suffering from breast cancer and having a family history of breast cancer. The experimental investigations have shown that such endocrine abnormalities may extend far beyond the endocrine functions of the ovary. If an association between an inherited susceptibility to cancer of the two organs in question and an endocrine imbalance could be established, the possibility exists of correcting this endocrine imbalance by appropriate treatment even before cancer has developed, so that the onset of cancer could be delayed or prevented.
Precamwerous conditions in man
There is yet another way by which the prevention of cancer is possible, namely, the search for precancerous conditions and their treatment. Let me recall that when a carcinogenic agent is allowed to act on a tissue, a considerable period of time, amounting to a fraction of the normal span of life of the animal, elapses before the development of malignancy manifests itself. This explains the highly characteristic age incidence of cancer referred to at the outset of this lecture. During the prolonged preparatory period the tissue undergoes a pathological change and passes into a precancerous condition. It is, therefore, safe to assume that cancer arises almost always on the basis of a precancerous condition.
The conception of a precancerous condition is not new. It was first formulated many years ago by dermatologists for certain pathological skin conditions and it was then defined as a condition in which cancer arises subsequently with a high degree of frequency. That definition still holds good. It is, as you perceive, a purely empirical definition and is. not based on morphological criteria, as is cancer itself. It is easy to understand why it should have been formulated by dermatologists. For in the skin the whole process of carcinogenesis is visible to the naked eye. It was later recognized also for some other organs visible to inspection, such as the tongue or the vulva. But these examples were considered by many as pathological curiosities and not as visible examples of a general phenomenon preceding cancer. In fact, such a generalization has been contested even in recent years-and sometimes contested with some heat-by writers who claimed to speak with authority on cancer. But the experimentally established fact that carcinogens must be applied over a prolonged period, during which they produce changes in the tissue on which they act, together with the characteristic age incidence of spontaneous cancer in man and animals, which is an indication of the prolonged action of carcinogenic agents, justifies the assumption of the existence of a precancerous condition as a general phenomenon in the etiology of cancer. It has encouraged clinicians and pathologists to search for such conditions in different organs. Schimmelbusch's disease has been identified by Cheatle as a precancerous condition of breast cancer; precancerous conditions have been recognized in the uterus. Another example, identified by Wassink in Amsterdam and independently by Ahlbohm in Stockholm, is a precancerous condition of the esophagus in women. This takes the form of a symptom complex-the Plummer-Vinson syndromewhich consists of a hypochromic anemia in women associated with difficulty of swallowing. When this disease has persisted over a considerable number of years esophageal cancer develops in a considerable number of patients. The actual precancerous lesion in this condition, on the basis of which malignancy develops, is an atrophy of the esophageal epithelium. An important and encouraging feature of this disease is that it can be treated successfully by the administration of iron, which cures not only the anemia but also the esophageal lesion. Since the precancerous condition disappears we may expect that this form of esophageal cancer can be prevented.
It is interesting to note that in this disease the precancerous condition is represented not by an epithelial hyperplasia, as in expenmental skin cancer, but as an epithelial atrophy. This probably elicits an increased cell division in the epithelium as a compensatory reaction, and it is this continued mitotic activity which makes such a condition a soil favorable to the development of cancer. Another numerically more important organ in which cancer is preceded by an epithelial atrophy is the stomach. It is now becoming generally recognized that gastric cancer is frequently preceded by abnormal changes in the gastric mucous membrane, of which the one most frequently seen is an atrophic gastritis, and in this condition Deelman has demonstrated the existence of increased cell division in the epithelium. It should not be assumed that this type of atrophic gastritis is a lesion exclusively liable to subsequent malignant development. It may be associated with other types of gastric disorders, but in a person with an inherited susceptibility to gastric cancer it is likely to give rise to cancer.
Theories of the proximate cause of cancer I have dealt in this lecture only with the remote causes of cancer-or what may be called the origin of cancer-as distinct from the proximate cause of cancer, that is, the intracellular change which transforms a normal cell into a malignant cell by conferring upon it the property of autonomous growth. I have pointed out that the origin of cancer varies from organ to organ and may perhaps take different form for one and the same organ. As I said at the outset, the nature of the intracellular change is a problem which has not yet been solved, because technically it is more difficult to investigate changes taking place within the living cell than to identify processes acting on the cell from without. We assume that this intracellular change is the same for every type of cell and for every organ. The property of autonomous growth which characterizes a malignant cell is a unique biological phenomenon, and it is justifiable to assume that when it makes its appearance it is always due to the same cause. But it should always be borne in mind that this is an assumption and that further knowledge may compel us to abandon it. At present we know from the work initiated by Peyton Rous that there are in fowls malignant growths, the so-called "filtrable tumors," in which the property of autonomous growth is due to the presence of an agent separable from the cell and resembling in many respects a virus. If the presence of such a virus in all malignant cells could be demonstrated, it would offer an adequate explanation of the property of autonomous growth. But in the great majority of malignant tumors it has not so far been possible to demonstrate its existence. Whether this constitutes a fundamental difference between these two types of malignant growths or whether the presence of a virus is masked in some way in the great majority of cancerous growths is a problem which is at present the subject of active investigation. Research along other lines has shown that the metabolism of the malignant cell differs from that of a normal cell, but this difference is not strictly specific for cancer cells.
All these attempts to solve the problem of the intracellular change have as their object the establishment of a difference between normal and malignant cells specific for the latter. Whatever that difference may eventually be found to be, it will have to be interpreted in the light of the knowledge we already possess. It can not alter the fact that this intracellular change appears as the culmination of a prolonged process in which the cells have been exposed to a carcinogenic agent, the action of which is conditioned by an inherited factor of susceptibility residing in the organism.
A plea for an investigation into the origin of cancer in man This brings me to the main conclusion of this lecture. I have been told more than once in conversations with clinicians and others interested in the cancer problem that the results obtained in the laboratory are too remote and too incomplete to permit of an application to the problem of human cancer, and that nothing can be done until "the cause of cancer"-by which they mean the nature of the intracellular change-has been found. I do not agree with this view. It is not necessary to await the identification of the proximate cause of cancer in order to apply with advantage the knowledge gained from a study of the remote causes of cancer.
Our endeavors to control cancer in man are often described in military terms. They are spoken of as "the fight against cancer" or "the campaign against cancer." If I may be allowed the use of this military metaphor, I would say that up to now our strategy in this war has been a purely defensive one. We have awaited the attack of the enemy and only then taken measures to counter the attack. It is my conviction that the time has come to take the offensive. At the risk of repeating myself, I will point out again that such an attack must be conceived not as a frontal attack on cancer generally but as an attack by infiltration, treating cancer of the various organs each as a separate disease. It is, therefore, possible and advisable to begin such an attack by limiting the investigation to only a few organs, namely, to those which are numerically important and for which some information is already available, such as the mamma, the uterus, and the stomach. At the beginning the investigation could be limited even further by restricting it to persons with a reliable family history of cancer of these three organs, the objective being the identification of the precancerous conditions and of the factors on which the susceptibility to cancer depends. This task falls to the dinician and the dinical pathologist. There is, unfortunately, no lack of material. What is lacking is the firm conviction that an advance is possible. It is true that the experimental investigation of cancer has revealed a complexity of the disease much greater than had been suspected. What I have been trying to point out is that this very complexity makes the disease more vulnerable to a well-planned attack.
Last in its logical order but first in its practical importance comes the task of dealing with the problem of human cancer by successful treatment. We know now that this depends on the recognition of the disease in its earliest stages and of the precancerous conditions, in so far as they are known. In this task the general practitioner plays a part of outstanding importance. He cannot be expected to diagnose these conditions himself, for to a general practitioner cancer is a rare disease, making it difficult for him to gain the necessary experience. Moreover, for cancer of the internal organs, the diagnosis requires a technical equipment which is not at his disposal. But the general practitioner is likely to be the first person to be called in for advice, since at that stage of the disease the symptoms are slight and apparently not significant. He must, therefore, be informed of the possible danger that may lurk behind these symptoms, especially when found in middle-aged or old people, or in younger people with a family history of cancer, especially of cancer in the same organ as that under suspicion. He must be informed, further, that the days when the diagnosis of cancer was tantamount to a sentence of death are past, even for such an organ as the stomach, where in recent years much progress has been made in the methods of diagnosis and in our knowledge and understanding of the development of the disease. He will then surely play his part by sending patients suffering from symptoms which have aroused his suspicion to institutions where a thorough examination can be carried out.
